The study of Autism Spectrum Disorder (ASD) in the United States has identified a growing prevalence of the disorder across the country, a high economic burden for necessary treatment, and important gaps in insurance for individuals with autism. Confronting these facts, states have moved quickly in recent years to introduce mandates that insurers provide coverage for autism care. This study analyzes these autism insurance mandates and demonstrates that while states have moved swiftly to introduce them, the generosity of the benefits they mandate insurers provide varies dramatically across states. Furthermore, our research finds that controlling for policy need, interest group activity, economic circumstances, the insurance environment, and other factors, the passage of these mandates and differences in their generosity are driven by the ideology of state residents and politicians-with more generous benefits in states with more liberal citizens and increased Democratic control of state government. We conclude by discussing the implications of these findings for the study of health policy, politics, and autism in America.
Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental condition caused by complex hereditary and environmental factors that can lead to social, communication, and behavioral challenges [1] [2] [3] . Since 2000, the Centers for Disease Control and Prevention estimates that the diagnosed prevalence of ASD among children has increased from 1 in 150 to 1 in 68 [3] . This increased rate of diagnosis has driven researchers to investigate both the root causes of ASD as well as the impact of ASD on patients, their families, and the healthcare industry. Scholars have devoted particular attention to the economic burden of ASD [4] [5] [6] [7] . Recent research suggests that yearly medical costs and other behavioral treatments for ASD can range from $6,000 to more than $35,000 per child in the first 5 years of life [8] [9] [10] . Critically however, many of these costs have not been covered by insurance companies and instead have been shifted to the parents and families of individuals with ASD [11] . a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
This increased prevalence of ASD, and its associated out of pocket costs, has drawn interest from advocacy groups who have put pressure on lawmakers to decrease this cost burden on individuals with ASD and their families [12] . These efforts have centered on pursuing policy changes to mandate insurance coverage of ASD in states across the country [12, [13] [14] . In particular, legislative efforts have emphasized the importance of insurance companies providing basic medical services as well as habilitative services like Applied Behavior Analysis (ABA) to individuals with ASD. Research has shown that early habilitative treatments like ABA can improve development; however, without intervention in the form of insurance mandates, most insurance companies refuse to cover even basic ASD care and treatment due to its high cost [9, 15] .
Responding to the growing rate of diagnosis and pressure from ASD advocates, state legislatures passed mandates in 46 states from 2001-2017 requiring insurance companies to cover services associated with ASD. However, as we will show, the generosity of these mandateswhich we define as a function of both the volume of services required to be provided by private insurers as well as the age of individuals eligible for these services-varies dramatically across states. While some state mandates require benefits designed to ensure adequate medical care for all individuals with ASD, benefits in other states are more limited-cutting off program eligibility before the age of 10 or capping yearly covered medical costs far below what many families spend each year on care.
With these generosity differences determining whether or not large segments of the ASD population in each state are covered by insurance, understanding the determinants of these variations in generosity is an important area of inquiry. This is particularly true given new research suggesting that the presence of-and differences in-autism insurance mandate generosity alter service utilization [12, 14, [16] [17] [18] . Most notably, Kennedy-Hendricks et al. 2018 present convincing evidence that age caps on service eligibility-a key component of our benefit generosity index-significantly reduce health service use and ASD-related spending, particularly in the outpatient setting [16] . With these new findings in mind, we analyze why some states are more generous in their regulations surrounding ASD insurance mandates than others. In doing so, our research not only provides crucial information about the development and scope of ASD mandates, but also points to the need for studies of insurance mandates more broadly to account for generosity.
The current state of autism policy
Scholars have devoted considerable attention to ASD policy in recent years [9, 12, 14, [16] [17] [18] [19] [20] [21] [22] [23] . Like many areas of health policy, this research consistently demonstrates the contentious nature of policymaking regarding ASD. As noted by Marmor (2017) , ASD policy is "an arena of extraordinary complexity and conflict for those navigating within it," with "a bewilderingly complex arena of actors" at work [24] . This conflict can be traced to a complex tapestry of public policies designed to provide needed services for individuals with ASD. This includes not just insurance regulations, which are the focus of this research, but also educational programs, long-term care programs, and other key social services [18] .
This intricate web of regulations and social services surrounding ASD makes it difficult for lawmakers to come to a consensus on policy solutions in the ASD arena, in large part due to the high cost for these programs. Policy scholars regularly point to contentious ASD policy debates over who should deliver treatment and who should be responsible for payment given the strain that these programs can put on state and local budgets that are often underfunded [25] [26] .
For example, the federal government regulates certain aspects of ASD therapy in public school special education programs through the Individuals with Disabilities Education Act (IDEA). However, each state has the flexibility to determine program eligibility requirements for children with ASD so long as the states meet the minimum requirements set forth by the federal government [22, [27] [28] . This shared governance complicates policy efforts and opens eligibility rules to a variety of sub-national political actors with different strategic interests related to the government provision of social services. Thus, despite federal regulations designed to ensure basic ASD therapies, one child may be eligible for many additional services in one state but may not be eligible for any in another state.
Furthermore, while key aspects of treatment for ASD occur within the school system, many necessary ASD services are not available in this context. For example, in a study examining special education services received by students with ASD from preschool to high school, Wei et al. (2014) found that even as most students receive speech/language therapy through the school system, few schools provide ABA or any other type of behavior management program [29] . This is consistent with previous research that has suggested that public schools have paid little attention to behavior management therapy for ASD, in part due to its high cost [30] [31] [32] . The lack of attention to behavior-based therapies in the school system is also partly attributable to the focus of educational institutions in fulfilling their core mission of education, which behavioral management could be argued to fall outside of.
Given these school based limits, individuals with ASD and their families often seek out private medical care to fill the gaps in needed treatments, particularly in the area of habilitative services. These behavioral treatments like ABA vary dramatically in cost based on condition severity and state of residence, but expenses typically fall between $10,000 and $100,000 per year [33] [34] . While this cost is borne by insurance companies in some cases, most insurance companies have historically been hesitant to cover behavioral treatment, arguing that these medical services are experimental and not "medically necessary" [9, 33] despite evidence that ABA increases socially acceptable behavior in individuals with ASD [35] [36] . This has forced many families to bear this cost themselves and prevented countless others from getting these services at all.
Those impacted by ASD had hoped for relief with the passage of the Paul Wellstone and Pete Domenici Mental Health Parity and Addiction Equity Act (MHPAEA) in 2008 and the Affordable Care Act (ACA) in 2010; however, their impact on forcing insurance companies to provide needed care has been limited. While MHPAEA prevents insurers from treating mental health differently than other medical care and from imposing lifetime dollar limits on mental health services, it does not specify the conditions that must be covered [14, 37] . Given this issue, states have been slow to recognize ASD as a mental health care condition that must comply with MHPAEA [12] . When they have, insurers have fought vociferously to prevent habilitative services from being classified as medically necessary, leading to litigation in many cases [38] [39] [40] .
Furthermore, while the ACA's Essential Health Benefits (EHB) require marketplace plans to provide mental health services including behavioral health treatment, their impact on insurers in the provision of ASD has been vague at best [41] . Even as the ACA mandates coverage for mental health, benchmark plans may or may not cover habilitative services designed to help individuals with ASD function in their day-to-day lives [42] [43] . Given these issues, individuals impacted by ASD have pushed advocacy groups and, in turn, state legislators to create state mandates for insurance that covers all types of ASD therapy [44] [45] [46] .
This intense pressure has created two changes critical to our research. First, sensing pressure from their constituents, Autism Speaks and its Office of State Governmental Affairs has prioritized the topic and led a nationwide charge for the enactment of state mandates that insurance companies cover needed ASD services [38] . Second, with activists and interest groups pushing for change, states have moved rapidly to introduce and enact ASD insurance mandates. While there were no ASD insurance mandates as recently as 2000, we show that 46 states had enacted ASD mandates by the end of 2017. It is important to note that the enactment of these mandates predates both MHPAEA and the ACA and should not be considered to be a mere result of the enactment of these federal policies. The first ASD insurance mandate was passed in 2001 and several states had passed mandates by the time MHPAEA was passed in 2008. By the time MHPAEA was fully implemented in private insurance markets and enrollment in the ACA's health insurance exchanges began in 2013, almost 40 states had passed ASD insurance mandates [39] .
Critically, not all state ASD insurance mandates are equally generous. Even as some states have passed mandates that require insurers to provide needed treatments for all residents with ASD, other states have elected to limit eligibility to subsets of individuals with ASD. The decision to mandate insurance coverage for ASD and to set limitations on eligibility has significant policy implications, and yet, research on what drives those state decisions is limited. The purpose of this study is to provide a first ever test of the determinants of insurance mandate generosity to understand both the causes of different ASD generosity levels across the 50 states and the importance of accounting for differences in insurance mandate generosity more broadly.
Health insurance mandates and their generosity
Our analysis of the generosity of ASD insurance mandates fits within an important literature on insurance mandates within the states. Mandated benefit legislation requires insurers to cover needed health care services for a variety of medical condition and can take several different forms [40, [47] [48] [49] . They can require insurers to cover particular conditions or services, require that insurers cover services from certain types of providers, require that coverage is available to subgroups of the population, or do some combination of all three [49] .
Typically developed in response to consumer frustration over the limited coverage offered by health insurers, mandates have become an increasingly popular strategy used by states over time [50] . For example, Laugesen et al. (2006) notes that "between 1970 and 1996, there was a 25-fold increase in mandated benefit laws enacted," a trend which has only intensified in recent years [40] . This is because mandated benefits are an attractive strategy for state legislators-they do not raise taxes or impact government revenues, they satisfy interest group pressure, and have proven to be effective in a variety of settings [47, 51] . The popularity and effectiveness of insurance mandates has been borne out by recent health services research, which has pointed to the importance of mandates related to infertility, maternity length of stay, cancer screening, mental health, and many other topics [14, 47, [52] [53] [54] [55] .
Additional research has focused on the enactment and utilization of ASD insurance mandates, which are the focus of our study [9, 12, 16, 17] . While ASD mandates are similar to other insurance mandates in their focus on requiring insurers to cover needed health care services, the scope and speed of their adoption has been unusual. In a comparative analysis of 1,471 insurance mandates from 1949-2002, Laugesen et al. (2006) show that only two mandates were adopted by all states and both were federally mandated [40] . Broad ASD benefits are not federally mandated, and yet, 46 states passed ASD mandates from 2001-2017 [38] . This rapid and widespread enactment might be attributable to a variety of factors including intense interest group pressure, federal legislation in MHPAEA and the ACA that have left ASD benefits vague, and a population that the public believes should be insured.
Despite the importance of this research, both on mandates in general and ASD in particular, one key gap in the insurance mandate literature remains-little is known about the causes and consequences of variations in mandate generosity. For example, Rathore et al. (2000) when analyzing mandates for cancer screening services note that "although differences in state coverage mandates were expected, the rationale for variation is unclear" [53] . Similarly, Laugesen et al. (2006) point out that "despite a growing number of mandated benefit laws enacted at the state level, comparative analyses of mandated benefit laws are unusual" [40] . Put simply, differences in insurance mandate generosity are regularly noted but rarely analyzed at either the enactment or utilization phase. With the generosity of each mandate determining which state residents are eligible for these services, understanding the determinants of the generosity of each mandate at enactment represents an important area of inquiry.
Using existing research on mandates and health policy generosity as guides, our research investigates the potential roles of six factors in explaining variations in the generosity of ASD mandates: partisanship, state economic circumstance, legislative professionalism, interest group activity, policy diffusion, and the state insurance environment.
State determinants of mandate generosity

Partisanship
Partisanship is the "workhorse" of American politics at the state and national levels and serves as an important starting point in discussions of differences in the generosity of insurance mandates across states [56] [57] . Policies related to the role of government in the provision of health care and the regulation of insurance companies can differ dramatically between legislatures controlled by liberal politicians and conservative politicians. As demonstrated by past research on the ACA and other health care policies, these political differences are often the defining difference between state actions, with liberal states more likely to enact generous policies that expand the social welfare state [58] [59] [60] [61] [62] [63] . In the case of ASD mandates, whether a state chooses to enact a mandated benefit law that provides benefits to all those who need them or just to subsets of the population could similarly result from differences in ideology at the mass and elite levels.
That said the impact of politics on ASD policy remains unclear. For example, Marmor (2017) notes that "there are few if any studies of autism as an instance of substantial policy and politics," and there are reasons to believe that traditional ideological patterns may not hold [24] . While we would expect liberal states to be more generous in the provision of mandated benefits based on past behavior in the enactment of health and social policy, prior research by Johnson et al. (2014) on whether or not a state has an ASD mandate instead finds that Republican states are more likely to pass a mandate [9] . In addition, Republican legislators dominate policymaking in many of the earliest adopting states including Indiana, South Carolina, and Texas. Even with these caveats however, with a massive body of literature in health policy pointing to the importance of partisanship, accounting for partisanship in our analysis is critical.
State economic circumstances
The economic circumstances within each state serve as a potentially potent alternative mechanism beyond politics that could explain differences in the generosity of ASD mandates. Prior research in health policy demonstrates that state economic conditions alter the scope of health policy generosity [57] . Even when states are open to the enactment of policies that will create new fiscal commitments, affluent states can more easily take on new financial burdens and thus, are more likely to enact policies to cover what is needed, as opposed to just what the state budget and state residents can bear [60, [64] [65] .
Prior research on mandated benefit laws also points to the importance of accounting for economic circumstances. Insurance mandates have been shown to consistently raise the price of insurance coverage in states and expensive mandates have been shown to be adopted and revised by legislatures less often [40, 49] . Economic circumstances could play a particularly important role in the case of ASD mandates. Costs for necessary medical and habilitative services are quite high and with a growing diagnosis rate, legislators in poorer states may be hesitant to institute a mandate that could dramatically increase the cost of insurance over time if diagnosis rates continue to climb.
Legislative professionalism
The professionalism of the legislature in each state could also help to explain differences in ASD benefit generosity. Enacting complex public policies requires a clear understanding of subject-specific information and legislatures that have the time and resources to develop that knowledge could enact policies that look quite different from policies enacted by citizen legislatures [66] . Supporting this idea, a large body of research has found that differences in state legislative professionalism explain a variety of state policy outcomes [67] [68] [69] [70] . In the case of ASD mandates, we might expect to find that professional legislatures have the time and resources to learn about the needs of individuals with ASD and will enact generous benefits to fit those needs. Alternatively, more professional legislatures could be more likely to understand the potential fiscal strain of these mandates on state insurers and enact less generous mandates to work against the concerns of this prominent industry group.
Interest group activity
Interest groups have also been shown to play an important role in the passage of mandated benefit legislation and are therefore a necessary factor to consider in our analysis of ASD generosity. In particular, prior research demonstrates that in the case of mandated benefit legislation, the voices of groups with a direct stake in the policy are not only listened to but often drive policy debates [40, 50] . This is particularly true in the case of ASD, where advocacy groups and the insurance industry jockey for position.
On one hand, Autism Speaks pursues the enactment of generous mandated benefit legislation as a top priority [13] . To this end, they provide expert testimony, encourage grassroots campaigns, and even hold a yearly summit designed to teach policy entrepreneurs how to navigate the policymaking process to enact them [35] . On the other, insurance companies and their lobbies fight to prevent the enactment of a mandate and short that, to limit eligibility to preserve their bottom lines. Mandell et al. (2016) , for example, note that insurance companies resist ASD mandates by arguing that they increase the number of individuals who are diagnosed with ASD and dramatically increase health spending [12] . Critically, with business organizations-in this case the insurance industry-presenting a united front in opposition to these mandates, we would expect their resource advantages to dominate states with a high concentration of health interest groups and limit the generosity of enacted mandates [57, [71] [72] .
Policy diffusion
Prior research on the enactment of state policies demonstrates that policy diffusion can also play an important role in the spread of policies across the United States and is therefore an important factor to consider in our analysis of autism insurance mandates. Scholars have shown across a number of policy areas that states are more likely to enact policies after observing the policies enacted in other states-pairing what they learn from other states with information from professional organizations, advocates, and interest groups [73] [74] [75] . The potential influence of diffusion to policy decisions like the enactment of generous mandates is perhaps best articulated by Berry and Berry (1990) . They note that the likelihood of a state adopting a policy is a function of the internal characteristics to the state (i.e. the ideology of state representatives, interest group activity, and legislative professionalism), as well as factors external to a state, such as the behavior of neighboring states. The role of diffusion in state policymaking has been studied in prominent policy areas including DUI policy, health insurance programs for children, and LGBTQ issues and is important to include here because the behavior of neighboring states could alter a state's likelihood of adopting a generous ASD insurance mandate [76] [77] [78] .
State insurance environment
The insurance environment in each state could also help to explain differences in the generosity of ASD mandates in a variety of ways. First, mandated benefit laws are only applicable to state residents with private insurance that are not part of self-insured firms. This is because the Employee Retirement Income Security Act (ERISA) exempts self-insured plans from state insurance benefit legislation [14, 40] . Therefore, we might expect that states with less selfinsured firms, and thus a larger pool of eligible residents, may be more likely to enact generous benefits. Additionally, differences in generosity could be driven by the number of uninsured state residents or by the number of individuals with ASD. If a state has a larger number of uninsured individuals or residents with ASD, they might perceive a higher need for generous benefits to cover these populations and enact state mandates that ensure adequate coverage.
Materials and methods
To investigate ASD insurance mandates across the states, our study relies on a careful analysis of every ASD insurance mandate passed in the US from 2000-2017. ASD legislation for this study was obtained from the National Conference of State Legislatures' Autism and Insurance Coverage Dataset and the American Speech Language Hearing Association Insurance Mandate Dataset. This information was further supplemented with information gained by the authors using the legislative tracking website Legiscan. Together, these sources allowed us to create a comprehensive set of every piece of legislation enacted in the US states designed to mandate insurance coverage for ASD.
Our analysis proceeds in two stages. First, we present an updated look at the predictors of enacting any ASD insurance mandate which was last explored in Johnson et al. 2014 -an analysis that presented data through 2012 [9] . That initial analysis relies on a 0/1 indicator measure as its dependent variable where states are scored as zeros until the year in which they first enact an ASD insurance mandate where they are coded as a one. Then, we move on to our primary analysis where we present the results of our study of variations in benefit generosity across insurance mandates. As no clear guidance exists on an appropriate measure of benefit generosity in this context, we adopted a new approach for our generosity dependent variable that is tailored to the population of interest and the way in which these mandates were written. Specifically, we created a coding scheme for benefit generosity that accounts for the presence of an insurance mandate, age restrictions on benefits, spending caps on benefits, and inflation adjustment.
In our measure, the lowest potential score is zero and that was awarded to states that had no ASD insurance coverage mandate. These states do not specify that insurance companies must provide health coverage to individuals with ASD and as such, benefits in these states are limited to the essential health benefits mandated by the ACA. Critically, without a mandate, insurance coverage in these states excludes the ABA and other forms of habilitative treatment needed for proper ASD care.
Next, states were awarded a generosity score of one in our analysis if they successfully passed an ASD insurance coverage mandate, but it was restricted by both age and spending caps. Specifically, a state was awarded a score of one if the benefits were restricted to individuals under 18 and if the legislation set a spending cap for necessary treatment below the median spending cap for all states. States in this category recognized the importance of passing a mandate but elected to limit its access to children and to put stringent caps on spending. For example, Oklahoma's 2016 mandate requires insurers to provide coverage for those with ASD, but mandates coverage only until age 9 and sets a low annual maximum benefit of $25,000 [79] .
Additional points were awarded in our coding scheme if states passed an ASD insurance mandate and were generous in terms of age restrictions OR spending caps (worth 1 point each). In other words, if the state allowed adults to obtain benefits or if their spending cap was above the median spending cap value, they were given a second point. Alternatively, if the state passed a mandate that provided coverage for adults AND that was over the median benefit spending cap then the state was given three points. These categories are exemplified by Arkansas and Kentucky respectively. Arkansas has a generous spending cap of $50,000 annually but only allows individuals under 18 to access it and was scored as a 2. Kentucky on the other hand, has a $50,000 spending cap but allows individuals to access benefits until they turn 21 and was scored as a 3 [79] .
Next, a state was given the highest possible generosity score, a four, if the state passed an ASD insurance mandate that had no age restrictions at all and if there is no spending cap written into the legislation. States in this category mandate that insurance companies provide generous benefits to help ensure adequate treatment for individuals with ASD. For example, the mandated benefit law passed by Massachusetts requires insurers in the state to provide coverage for mental disorders including ASD without setting any limits based on age or spending caps [79] .
Lastly, as the value of a yearly spending cap erodes over time due to inflation, we feel that states with spending caps that do not account for this in their laws produce legislation that will inherently be less generous over time. For that reason, we subtract a half point from states who pass mandates with yearly spending caps but no adjustment for inflation in the law. Therefore, states with half points (i.e. 1.5 or 2.5) on our generosity measure reflect situations where states had their generosity scores lowered by a half point because they had a spending cap but did not adjust for inflation.
We tested several alternative generosity measures including those that accounted for lifetime dollar caps, the presence or absence of ABA, no inflation adjustment, and more finegrained age breakdowns. All produce similar patterns of results so we elected to go with the simplest specification. To demonstrate this robustness, an alternative (more complicated) generosity dependent variable specification is provided in Table H in S1 File. There we also present alternative modeling strategies analyzing the generosity of age caps alone, expenditure caps alone, and models with alternative independent variables included.
Explanatory variables
To explain variations in ASD insurance mandate passage and generosity across states, we rely on several explanatory variables. The first two independent variables included in our analysis are designed to account for the role of politics in ASD benefit passage and generosity. As noted by Pitney (2015) , ASD is inherently political, with high yearly treatment costs and an information environment that is "often murky, incomplete, interpretative, and open to manipulation" by the public and politicians [18] . The first measure in our analysis accounts for the partisanship of the state government in each state. Two points were awarded for Democratic control of the governor's mansion and one point each were awarded for Democratic control of each chamber of the state legislature [80] . Thus, states with full Democratic control of state government are scored as 4 while states with unified Republican control are scored as zeros. Next, we include a measure of citizen ideology to account for the political preferences of the citizens. This yearly measure was originally developed by Berry et al. (1998) , provides ideology data for all years from 2000-2016, and higher scores on the measure indicate a more liberal state populous [81] . While other measures of citizen ideology including those by Enns and Koch, Pacheco, and Caughey and Warshaw exist, we focus on the Berry ideology measure because it is the only one that provides relevant data throughout the twenty-first century [82] [83] [84] .
In addition to accounting for the political environment in the state, it is also important to account for the relative policy need in each state for an ASD mandate. In other words, it is important to account for the number of individuals with ASD in each state. As a longitudinal count of the number of individuals with ASD across states is not publicly available, we use a proxy from the Department of Education providing a count of the number of children with ASD between the ages of 6 and 21 in each state-year receiving funds for special education through the IDEA Act. This child count is divided by the number of individuals in each state under the age of 20 to create our measure of policy need. Dividing by population size is necessary to account for differences in population size that might lead to higher ASD counts in large states. Models run using the ASD counts without accounting for population reveal an identical pattern of results. Critically, this autism child count data is only available from the US Department of Education beginning in 2005, and thus its influence cannot be assessed on the earliest adopting states.
Our models also include three measures of the state insurance environment. The first measure accounts for the percentage of health plans that are self-insured in each state-year, which comes from the Medical Expenditure Panel Survey. This measure is important to include because ERISA exempts self-insured plans from state insurance benefit legislation. In addition, our analysis includes measures for the percentage of state residents with employer-sponsored insurance and the percentage of state residents who are uninsured, both of which are available from U.S. Census Current Population Survey for our period of analysis. These measures are important to include because they serve as proxies for the insurance environment in the state. Notably, the percent uninsured measure helps to proxy for the prior generosity of the state towards its citizens in providing insurance coverage for those in need. States with a history of covering those in need of health coverage may be more predisposed to not only enact mandates for autism insurance coverage but also to ensure that they are generous.
The seventh independent variable in our analysis accounts for the economic circumstances within each state and is measured using median income. This measure is obtained from the Census bureau and is adjusted to 2016 dollars using the Consumer Price Index. Beyond economic circumstances, our study also includes two measures to account for the interest group environment in the state. Our variables come from Lowery et al. (2015) and are made public through the Michigan State Correlates of State Policy dataset. They separately measure the density of health interest groups and insurance interest groups in each state [85] . Specifically, the health interest group measure accounts for the number of health care interest groups registered in the state (i.e. health professional associations, hospitals, and health systems) and the insurance interest group measure accounts for the number of insurance interest groups in the state (i.e. representing insurance companies). These measures are only available for 1999 and 2007 so all state-years prior to 2007 are coded using 1999 data and all states starting in 2007 are coded using that data. While this lack of data across years is far from ideal, the Lowery et al. measures are regularly used in political science and health policy and better alternatives for health and insurance interest group influence are not available to our knowledge. We also attempted to include a specific measure in our analysis to account for the influence of Autism Speaks across the US states. Unfortunately, through direct communication with the organization, we learned that potential measures of influence including membership, donations, etc. are not available in the fifty state context. Next, our study includes a measure of policy diffusion to account for the potential role of diffusion in the enactment and generosity of ASD insurance mandates. Our measure was developed in prior work by Chamberlain and Haider-Markel (2005) and Sylvester and HaiderMarkel (2016). The measure of policy diffusion ranges from zero to one and accounts for the proportion of contiguous neighboring states that have adopted an autism insurance mandate as of a given state-year. Because Alaska and Hawaii have no actual neighbors, we considered Washington and Oregon as neighbors for Alaska. For Hawaii, we considered Oregon and California as neighboring states.
Lastly, the analysis includes a measure designed to account for the professionalism of the legislature in each state. Our legislative professionalism measure is a composite measure developed by Squire (2007) that accounts for key characteristics of the legislature including legislator salary, legislator resources, and session length [86] . While the Squire measure is the goldstandard for studying legislative professionalism, it is only updated roughly once every 5 years. For that reason, we also test a yearly legislative professionalism measure from Bowen and Greene (2014) in S1 File and find a similar pattern of results [67] .
Data was collected for this project at the state-year level and includes observations for all 50 states from 2000-2017. Table A in S1 File presents summary information comparing the start and end date for each variable included in this manuscript, as well as details for how missing data for independent variables was managed.
Method of analysis
Our analysis of ASD insurance mandates in the American states relies on either logistic regression or ordinal logistic regression (depending on dependent variable specification) including cubic polynomials for time and results clustered by state. In our initial models, each state enters our dataset in 2000 -before the passage of any mandates-and remains through their mandate's passage sometime between 2001-2017. States that had not passed a mandate by the end of 2017 remain throughout our dataset. Thus, our dataset includes all state-years between 2000-2017 prior to mandate passage. Our modeling strategy relies on clustering to account for repeated state observations and we include cubic polynomials for time to account for temporal dependence within our observations [87] . Critically, our generosity results remain largely consistent across multiple alternative modeling strategies including using year fixed effects instead of cubic polynomials for time.
Our analysis proceeds as follows: we begin with descriptive statistics analyzing the spread of ASD mandates across the country and the generosity of benefits across states in Table 1 . Then we move on to a multivariate analysis in Table 2 that uses logistic regression models to assess the influence of partisanship, economic circumstances, policy diffusion, the insurance environment, policy need, and legislative professionalism on the decision to enact an ASD insurance mandate. Then, in Tables 3 and 4 we use ordinal logistic regression to study the influence of these same explanatory variables on ASD mandate generosity. Specifically, Table 3 studies the predictors of the generosity of a state's first autism insurance mandate and Table 4 presents results that keep states in our dataset until they have stopped modifying their autism insurance mandates. We analyze the generosity of first enactment (Table 3) separately from the generosity of all ASD mandates (Table 4 ) because the generosity of the initial mandate could be driven by a fundamentally different set of predictors then insurance mandate revision. Notably, all regression tables present separate models with and without the policy need measure included. This choice was made because the measure is only available from the Department of Education from 2005-2016, creating a large number of missing values in specifications including the measure. Tables in our paper present odds ratios but equivalent tables relying on log odds are available in the supplemental materials. Our data is available for download from the Texas Data Repository made available through Texas A&M University.
Results
When looking at the enactment of ASD insurance mandates across the country, several interesting patterns emerge. First, when looking at the growth of mandates across the US over time, it becomes clear that their passage is a distinctly twenty-first century phenomenon. The first ASD insurance mandate was signed into law in 2001 in Indiana and as seen in Fig 1, from  2001 -2007, five states enacted mandates. In the past ten years however, the number of state mandates has expanded rapidly. Fig 1 shows that an additional thirteen states signed on in the next two years and that by the end of 2014, forty states had ASD mandates. By the end of 2017, forty-six states had signed mandates into law and Idaho, North Dakota, Washington, and Wyoming were the only holdouts. This pattern of results is rather remarkable. The adoption of any policy by 92% of the states in less than two decades is rare, and in the case of mandated benefit legislation, is unheard of [40] .
It is also important to ask whether states are enacting generous mandated benefits or if the provisions being enacted in the states are relatively meager. We begin to explore this question in Table 1 . There we find that states vary considerably in their placement in our generosity coding scheme but that states generally tilt towards less generous benefits. Eighteen states either have no insurance mandate or have a mandate that is not generous in terms of age restrictions or spending caps. Furthermore, another 42% of the states have scores of 1.5 or 2, indicating that they have a generous age limit or a generous spending cap, but not both. Only 11 states or 22% of the data falls into the two most generous categories of our dataset, indicating that most states place limitations on when individuals with ASD are eligible for insurance coverage that provides required treatment. Table 1 helps us to understand the number of states that fall into each of our generosity categories but it provides little information about which states fall into each category. For that reason, our analysis also includes Fig 2, which presents a map of the fifty states with darker shading representing more generous ASD mandates. Fig 2 shows some interesting geographic patterns. First, we can see that the four states without ASD mandates are located in the Northwest, potentially indicating that the policy has not yet diffused to that region. Fig 2 also seems to provide mixed evidence for the potential role of partisanship in state generosity. On the one hand, it appears that many southern Republican states have meager benefits. On the other, states with the highest generosity scores seem to lack that clear partisan patterning. Results obtained using logistic regression including cubic polynomials for time and results clustered by state. The dependent variable is coded as 1 if a state mandate was passed in a given state-year and coded as zero otherwise.
Where no mandate was enacted, data is updated to 2017. Presented results are odds ratios, models using log odds are available in S1 File.
https://doi.org/10.1371/journal.pone.0217064.t002
While the Democratic bastions of California and Massachusetts are scored as 4's, so is less liberal Indiana. Ultimately, to sort out the true predictors of the enactment and generosity of ASD insurance mandates, a multivariate analysis is needed. That multivariate analysis begins in Table 2 and reveals that partisanship and employer sponsored insurance are key predictors of states passing any ASD insurance mandate. Specifically, Model 1 in Table 2 suggests that increased Democratic control of state government Results obtained using ordinal logistic regression including cubic polynomials for time and results clustered by state. Where no mandate was enacted, data is updated to 2017. Presented results are odds ratios, models using log odds are available in S1 File. Results are robust to the removal of state clustering and several alternative modeling strategies which can be found in S1 File.
https://doi.org/10.1371/journal.pone.0217064.t003
makes states 1.40 times more likely to pass an ASD insurance mandate. Similarly, as citizen ideology becomes more liberal, states are 4% more likely to pass an ASD insurance mandate. Finally, a 1 percent increase in the number of individuals covered by employer sponsored health insurance makes states 1.18 times more likely to pass an ASD mandate. Results obtained using ordinal logistic regression including cubic polynomials for time and results clustered by state. In Table 3 , states remain in the dataset until they pass their first autism insurance mandate and then they are removed on the assumption that first enactment is a different process than subsequent mandate revision. This table presents an alternative set of results keeping states in the dataset if they have subsequent mandate revisions beyond initial enactment until after all mandate revisions have occurred. Presented results are odds ratios, models using log odds are available in S1 File.
https://doi.org/10.1371/journal.pone.0217064.t004
Several other explanatory variables including median household income, percent uninsured, health interest groups, and legislative professionalism all also attain at least marginal significance in Model 1 of Table 2 . That said, none of these findings are robust to the inclusion of our measure of policy need in Model 2 and thus should be interpreted with caution. Notably, our measures for policy diffusion, percent self-insured, and insurance interest groups are not significant in either model despite their theoretical relevance.
While understanding the predictors of passing an ASD insurance mandate is important, it is also critical to understand the drivers of the generosity of the ASD insurance mandates passed in each state. We begin to explore the drivers of this generosity in Table 3 , which reveals a consistent pattern of results-that partisan dynamics drive variations in ASD mandate generosity while other theoretically relevant measures are less consistently influential. Specifically, in Model 3 -which presents the results of our generosity analysis without the autism policy need measure included-we can see that both Democratic control of state government and citizen ideology are positive and significant predictors of the generosity of initial ASD mandate generosity. Model 3 finds once again that a 1-unit increase in citizen ideology towards liberalism is associated with a 4% increase in the probability of passing a more generous mandate. Similarly, states with increased Democratic control of state government are more likely to enact generous mandates. In addition, Model 3 shows positive and significant relationships between percent uninsured, employer sponsored insurance, health interest groups, and generosity. This would suggest that a 1 percent increase in the uninsured rate, employer sponsored insurance, or a 1 unit increase in health interest groups increase the odds of a higher generosity score on enacted ASD mandates by 1.21, 1.17, and 1.01 times respectively.
While these findings are informative, it is important to acknowledge that Model 3 excludes a potentially critical explanatory variable due to its high degree of missing data in our early years of analysis-autism policy need. While the measure's inclusion in Model 4 decreases the sample size by 248 observations, it reaffirms the importance of partisanship while calling other findings into question. In Model 4, Democratic control of state government and liberal citizen ideology remain positive and significant predictors of generous autism insurance mandates while the percent uninsured and health interest groups lose their significance in this model specification. Only percent employer sponsored insurance remains significant of the other significant factors from Model 1, suggesting that a 1 percent increase in employer sponsored insurance makes states 1.13 times more likely to enact a more generous mandate.
The analysis to this point has identified the importance of partisan measures to the passage of ASD mandates and the generosity of the initial ASD insurance mandate passed by states. That said, it is important to know if adding ASD mandate revisions by the legislature to the generosity dependent variable, which could make ASD mandates more or less generous over time, alters the dynamics presented in Table 3 . For that reason, we also include Table 4 , which replicates Table 3 while keeping states in our dataset until they have finished revising their ASD mandates. Our findings in Table 4 once again emphasize the importance of partisanship to state generosity. In Models 5 and 6 of Table 4 , we find that Democratic control of state government and a liberal citizen population both increase the likelihood that ASD mandates will be more generous. Additionally, as was seen in Table 3, Table 4 finds a positive and marginally significant relationship between the presence of health interest groups and mandate generosity without, but not with, policy need included. Importantly however, once revisions to insurance mandates are included in the dependent variable, some key differences emerge. Most prominently, percent uninsured and percent with employer sponsored insurance are no longer significant predictors of mandate generosity. In addition, legislative professionalism achieves statistical significance for the first time. Specifically, we find that more professional state legislatures are less likely to enact generous ASD insurance mandates. That said, this finding should be interpreted with caution given its marginal significance and lack of significance in any model specification outside of Model 3.
Discussion
Our analysis of ASD insurance mandates reveals several key findings for the study of mandated benefit legislation and ASD policy. First, our findings emphasize the importance of partisan factors and employer sponsored insurance to the enactment of ASD insurance mandates, regardless of generosity. Over the past two decades it appears that states have stepped forward to enact these mandates when they are under Democratic control of state government and as liberal citizen ideology increases. While this finding contradicts Johnson et al. (2014) who find that Republican states are more likely to enact ASD mandates, there several potential explanations for this difference. First, we believe that our findings differ because Johnson et al. (2014) stopped data collection in 2012, when only 30 states had passed ASD mandates. With that analysis capturing early adopting states like Indiana, South Carolina, and Texas but missing later mandate enactments by states like Hawaii, Delaware, Maryland, Minnesota, and Oregon, it is likely that the sign on party control of government has in fact flipped over time. The second reason could have been because of model specification strategies. While many of our measures overlap, our choice to include measures related to citizen ideology, legislative professionalism, policy diffusion, and the insurance environment could alter the finding identified in previous work.
Second, our paper is important to the study of ASD policy because our newly developed index of ASD mandate generosity demonstrates that there are substantial variations across states in the generosity of ASD benefits. Even as forty-six states took action from 2001-2017 to enact an insurance mandate, the scope of these benefits varies dramatically. A select number of states have mandated generous benefits, but we show that this is far from the norm. Instead, most states limit benefits by either restricting eligibility to individuals under a certain age or by capping the amount that insurance companies must spend to pay for needed behavioral treatments. Thus, our findings suggest that even as states have moved quickly to reform their policies, the number of individuals who are eligible for generous benefits varies dramatically.
More broadly, our identification and analysis of the differences in generosity of mandated benefit legislation represents an important new direction for future research on insurance mandates. To our knowledge, differences in the generosity of mandated benefit legislation has not been explored in depth in prior work. Given the wide variation seen on ASD policy however, and with prior research noting that similar variation exists on other topics [see 40, 50] , future studies should explore this variation. In particular, scholars should analyze the predictors of mandated benefit legislation generosity on other public policies to test the durability of our findings here as well as to explore how differences in mandate generosity impact service utilization.
Beyond introducing the importance of generosity to the study of mandated benefit legislation, our analysis also highlights the key role of politics in the enactment of ASD policies in America. While the role of politics in the development of other parts of American health policy is well established, its role in the area of ASD policy is not yet well understood. Our analysis provides consistent evidence that not only does politics matter in this issue area, but also that it is the dominant predictor of benefit generosity for this vulnerable group. We show that increased Democratic control of state government makes states more likely to enact generous ASD mandates and that this finding holds while controlling for other common predictors of policy generosity. Just as important, we show that the political beliefs of state residents matter as well-controlling for the impact of the partisanship of politicians and other key factors, states with more liberal residents see more generous mandates enacted.
Beyond partisanship, percent of state residents with employer sponsored insurance and the number of health interest groups in states are also worth note. In models focusing on only first enactment (Table 3) , states with more employees covered by private insurance increased the likelihood of adopting a generous mandate, potentially signaling that states move towards more generous benefits when there are more individuals the mandate will help. That said, as this measure only achieves standard levels (p <.05) of statistical significance in Model 1, and fails to approach statistical significance once mandate revisions are included in Table 4 , this finding should be interpreted with caution. Furthermore, the positive and significant findings for health interest groups in Models 1 and 3 suggests that controlling for other factors including insurance interest groups, as the number of health interest groups goes up, so does ASD mandate generosity. That said, as with percent employer sponsored insurance, this interest group measure should be interpreted with caution as it loses statistical significance once policy need is added to the model.
Lastly, while there were strong theoretical reasons for the inclusion of our other explanatory measures, they rarely, if ever, were found to significantly impact ASD mandate generosity. Specifically, policy need, policy diffusion, economic circumstances, and insurance interest groups fail to ever achieve statistical significance and percent uninsured and legislative professionalism are only significant predictors of mandate generosity in one of four models. Taken together, our findings present a consistent picture that it is politics, not economics or potential need for an ASD mandate that drives mandate generosity.
This study makes several important contributions to our understanding of ASD policy in the US states. Nevertheless, the study has limitations that should be acknowledged. First, given the fast-pace at which state policies in this area have changed, our results cannot be considered final. States continue to innovate in the area of autism insurance mandates and future innovations could be driven by a different set of predictors then those identified as significant here.
Beyond a changing landscape, a second limitation with this paper is that while our analysis provides important information about the generosity of enacted state mandates, it does not account for differences in the implementation process across states. Mandated benefit legislation is quite complex and how bureaucratic officials, insurance companies, and other relevant parties interpret those statutes during implementation could alter their effects beyond the differences in generosity noted here. In addition, it remains possible that differences in the administrative capacity and bureaucratic oversight of insurance companies across states could alter the usage of ASD benefits, regardless of generosity levels. Future research should explore the implementation of mandated benefit legislation and its impact on the utilization of services across states.
Despite these limitations, we believe that our research represents an important step forward in our understanding of ASD policy in America. We have pointed to the fast-paced enactment of these mandates across states, the critical roles of political partisanship and ideology in this process, and the importance of accounting for generosity in the study of insurance mandates. We hope that this research will inspire future research on the connections between ASD policy and politics and between state legislative decisions on benefit generosity and service utilization. Table 3 with Alternative DV Specification Discussed in S1 File. Table I. Replication of Table 4 with Alternative DV Specification Discussed in S1 File. 
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